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CHAPTER ONE

INTRODUCTION

Working environments today often require individuals to maintain optimal work
performance while dealing with highly complex circumstances as well as high mental
workload. Mandrick, Peysakhovich, Remy, Lepron, and Cause (2016) addressed two
models that illustrate how high workload and stress influence an individual’s
performance. First, the processing efficiency theory posits that while high workload and
stress induce anxiety, the adverse effects of this anxiety are not always evident in
performance scores. According to this theory, the worries induced by high workload and
stress produce cognitive interference that consumes a portion of working memory.
Additionally, these induced worries increase one’s motivation to alleviate the stressful
state such that ancillary resources become unavailable for the task at hand. In accordance
with the assumptions made by the processing efficiency theory, another model that
describes the relationship between workload, stress, and performance is the cognitiveenergetical framework. This framework suggests that performance efficiency, defined as
1

the ratio between performance effectiveness and mental effort, can be maintained under
stressful conditions by engaging additional resources. This engagement requires
increased subjective effort and behavior with physiological costs. For example, to
maintain performance an individual would experience an increased workload, increased
focus would be necessary, and physiological arousal would increase. Together, these
models suggest that human cognitive efficiency can be reduced in the presence of stress,
even when there is not an evident impact on performance scores.
The processing efficiency theory and the cognitive-energetical framework predict
how workload, stress, and performance influence each other. To test these constructs,
Mandrick et al. (2016) implemented the Toulouse N-back task, a task used to measure
mental workload. During this task, participants were instructed to memorize and
compare the results of arithmetic operations. Working memory load was manipulated
between conditions by varying whether the participant compared the results to a fixed
number, one trial back, or two trials back, with the two-back task producing the highest
working memory load. Results indicated that higher task difficulty (higher n level)
diminished task performance and increased physiological recordings of pupil diameter,
heart rate, and activity in the lateral prefrontal cortex. These findings illustrate the need
to further examine workload and stress in the workplace and investigate potential
methods for reducing workload induced stress.
Mental Workload
A common method for examining stress in the workplace is to measure workload,
a multidimensional and complex construct. While several definitions for workload exist,
mental workload is defined by Estes (2015) as the work completed by the mental system.
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More specifically, mental workload is the combination of cognitive and perceptual
processing involved in completing a task. Arguably, the workload measurement
techniques that exist can be classified into performance measures, psychophysiological
measures, and subjective assessment. Out of these three categories, subjective
assessment is the most commonly used method as a result of its usability and high face
validity. A prevalent subjective assessment tool is the NASA Task Load Index (NASATLX, Hart & Staveland, 1988; Rubio, Diaz, Martin, & Puente, 2004). The NASA-TLX
assesses mental workload via six dimensions that consist of mental demand, physical
demand, temporal demand, performance, effort, and frustration. Participants rate each of
these dimensions on a scale of 0-100, and then the scores from each of the six dimensions
are averaged for one overall workload score. When using subjective workload ratings,
the workload that is being reported is actually an individual’s perception of workload,
i.e., the individual must make a personal evaluation of consciousness and memory.
Furthermore, working memory, or the information an individual is consciously thinking
about and manipulating, has been attributed a central role in subjective ratings of mental
workload.
Working Memory
Some variables that can affect subjective workload during a task are capacity of
memory available, stimulus presentation rate, participant processing rate, attention
allocation, and number of decision alternatives, all of which are monitored and directly
influenced by working memory. Working memory capacity (WMC) plays a major role in
the perception of mental workload. To examine the effects of working memory on the
perception of mental workload, Estes (2015) conducted two serial recall studies. His
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findings revealed that workload ratings were based on the number of chunks presented to
the participant and not the number of digits or the length of a number-span. Additionally,
Estes’ results indicated that the relationship between unitary increases in cognitive load
and the subjective experience of mental demand take the shape of an s or sigmoid curve.
These findings suggest that this mental workload curve may bend because of one’s
reflection on the difficulty one has in maintaining information in working memory.
Accordingly, one’s perception of workload increases as working memory availability
decreases.
An individual’s interpretation of workload directly influences stress; thus, it is
important to understand the mechanics of working memory and how these three
constructs are related. Working memory is a specific form of memory that involves
preserving information while processing the same or different information (Salthouse &
Babcock, 1991). Working memory differs from other types of memory based on its
capacity to both process and store information simultaneously. When processing
complicated or complex cognitive tasks, intermediate products and components of the
task must be temporarily stored while performing other operations to result in complex
cognitive processing. Consequently, accurate storage of pertinent information is
necessary in order to successfully perform various cognitive tasks.
There are a number of models that attempt to describe working memory as a
construct. The most commonly examined model is the multi-component model of
working memory (Repovs & Baddeley, 2006). This model describes working memory as
an active system that enables the storage and attention allocation necessary for complex
cognitive abilities. This multicomponent system was first proposed by Baddeley and
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Hitch in 1974, but currently consists of a central executive, a visuospatial sketchpad, a
phonological loop, and an episodic buffer. According to this model, each component
holds specific duties regarding information storage and manipulation, all of which have
been empirically tested and validated via multidisciplinary examination. The central
executive component is involved in the manipulation of information. During complex
cognitive tasks, this component is a source of attentional control that directs the focus of
attention between the other components of the system. The phonological loop performs
as a storage location for acoustic memory traces, and it contains an articulatory rehearsal
process that retrieves and re-articulates the auditory contents it is storing. This rehearsal
process allows for the memory trace to be refreshed and maintained for as long as
rehearsal continues. The visuospatial sketchpad is used for maintaining and manipulating
visual and spatial information. This component of working memory can also be further
divided into visual and spatial subcomponents, each of which has distinct mechanisms of
storage, maintenance, and manipulations. Finally, the episodic buffer, a component that
was recently added to the model in 2000, holds information that comes from a range of
systems to create a coherent complex structure such as a scene or episode. Also, the
episodic buffer operates as an intermediary between the subsystems of working memory,
and creates unitary multi-dimensional representations. Together, these components
create an intricate system which allows complex cognitive tasks to be performed with
efficiency and proficiency.
Based on this model, in order to measure WMC, the research participant must be
asked to perform a combination of tasks that involve the processing of information while
remembering similar or different information, such as in a listening span task.
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Traditional listening span tasks involve the oral presentation of sentences, followed by a
word for the participant to remember for later recall. Following each sentence, the
participant must answer a question about the sentence, and then hear another sentence,
and so on (Salthouse & Babcock, 1991). Participants are also told that they must get all
of the questions correct for the recall words to be counted for accuracy. After the series
of sentences are heard and the questions are answered, the participants are instructed to
write as many of the recall words as possible. Ivanova and Hallowell (2014) developed a
modified listening span (MLS) task in order to assess WMC. Ivanova and Hallowell
tested the MLS on two types of participants, those with and without aphasia. The
researchers’ goal was to determine if the MLS could measure WMC in normal
participants while also providing a method for measuring WMC in individuals with
language impairment. To examine this, Ivanova and Hallowell administered a traditional
listening span task and the MLS to normal participants and compared the scores. Their
findings indicated that the MLS accurately measured WMC. The MLS has several
strengths, primarily the ability to control for the length and complexity of the stimuli.
The use of the MLS enables control for the complexity of the components processed and
allows participants to respond either with simple gestures, such as pointing, or verbally.
Finally, the MLS eliminates reading requirements by utilizing experimenter stimuli
presentation.
Modified Listening Span Task
The purpose of the MLS in the current study is to measure WMC while inducing
mental stress. The MLS differs from a traditional listening span task in that it
incorporates images into the procedure, and stimuli are presented orally by the
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experimenter. The MLS consists of a series of action sentences that are spoken to the
participant (Ivanova & Hallowell, 2014). Following each sentence, a word is spoken to
the participant that is unrelated to the preceding sentence for the participant to remember.
After each sentence, the participants view a set of four images and are instructed to select
the image that corresponds to the sentence they just heard while remembering the single
word. Sets of 2-6 sentences are presented in ascending order, with the smallest set
presented first. Following each set of sentences, the participant views an alternate set of
images. Half of the images represent the words that the participant was instructed to
remember, and the other half act as distractor images. Participants are scored throughout
the MLS based on accuracy, and this score represents the participants’ WMC. In order to
test the validity of the MLS, Ivanova and Hallowell compared the MLS to a traditional
listening span task and established concurrent validity to demonstrate that the MLS
provides a viable index of WMC.
Humor and Stress
As with the measurement of working memory, various stimuli can be used to
measure humor and stress. The complexity of humor as a construct has produced a
variety of empirical examinations and results in regards to its relationship with stress
(Moran & Hughes, 2006). Still, one commonality among these findings is that individual
differences have a distinct role in determining individual perceptions and interpretations
of both humor and stress. Based on these differences, individuals react uniquely to
stressful situations as well as humor. Humor can be investigated by examining four
distinct humor styles that are in turn related to psychological functioning (Cheung & Yue,
2012; Martin, Puhlik-Doris, Larsen, Gray, & Weir, 2003). Humor is used to complement
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the self in the Self-Enhancing style, whereas humor is used to boost relationships with
others in the Affiliative style. Humor is used to elevate relationships at the expense of
others in the Aggressive style while Humor is used to elevate relationships at the expense
of the self in the Self-defeating style. Self-enhancing and Affiliative humor styles are
positive types of humor based on their ability to alleviate or dampen stress, whereas the
Aggressive and Self-defeating humor styles are considered to be negative humor styles.
These four humor styles were examined for their relationship with the Big Five.
Martin et al. (2003) developed the Humor Styles Questionnaire (HSQ), a 32-item
questionnaire that posits statements related to four specific styles of humor. After a
thorough development process, Martin et al. implemented the HSQ and found the Selfenhancing and Affiliative humor styles to be positively correlated with Extraversion and
Openness, and negatively correlated with Neuroticism. Conversely, the Aggressive and
Self-defeating humor styles were negatively correlated with Agreeableness and
Conscientiousness, but positively correlated with Neuroticism. Further investigation of
these humor styles in relation to humor processes allow for the application of humor in
everyday situations, specifically as a buffer to stress. These identified relationships
between the humor styles and the Big Five traits demonstrate the inherent implications of
the four humor styles, suggesting the potential buffering qualities that they may possess.
Previous literature examining humor has speculated on the buffering effects that
humor may elicit with results suggesting that humor can dampen the negative effects of
stress or even alleviate these effects. The extent to which the buffering mechanisms of
humor extend to stress is unclear (Cheung & Yue, 2012). Nonetheless, the four humor
styles have been found to either promote or hinder specific components of psychological
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well-being. For example, Affiliative and Self-enhancing Humor have been associated
with relieving anxiety, and Affiliative Humor has been linked to a decrease in depression
to indicate that these two positive humor styles may hold the potential to buffer stress.
Alternatively, other findings demonstrate that Aggressive Humor induces loneliness and
aggression while Self-defeating Humor elicits depression, anxiety and loneliness. Hence,
the two positive humor styles are predicted to have a positive relationship with stress
recovery, and the two negative humor styles are predicted to have a negative relationship
with stress recovery. Cheung and Yue utilized the HSQ in order to determine how the
four humor styles related to adjustment, specifically as a buffer to stress. They
administered the Humor Styles Questionnaire (HSQ), along with two measures of
adjustment, and an Acculturative Hassles Scale to measure stress. The adjustment scores
and the stress scores were compared to determine how resilient each individual was. The
findings obtained by Cheung and Yue revealed a significant main effect for the
Affiliative Humor style to illustrate that life satisfaction was increased with this humor
style and depressed mood was decreased. These findings demonstrate the buffering
qualities of the positive humor styles, specifically Affiliative Humor. Potential practical
use for the existing findings, in regards to humor styles, includes buffering stress in
various social situations.
The four humor styles identified by the HSQ have been linked to specific
individual differences, particularly those categorized in the Big Five as well as other
psychologically beneficial qualities. Specifically, extroversion is positively related to
dispositional optimism, the tendency to have fun, and increased job satisfaction (Colom
et al., 2011). Colom et al. investigated the effects that a humorous video would have on
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state anxiety levels. Participants were given a perceptual speed test to induce anxiety,
followed by a 25 min humor video. Participants also completed a state-anxiety measure
(STAI) at three points during the experiment (Pre-stress, Post-stress, and Post-video).
Results indicated that the humor video significantly decreased state-anxiety levels when
compared to baseline state-anxiety levels. These finding provide support for using humor
as a method for reducing stress.
Pulse Wave Amplitude
Mental stress in the workplace is a common concern today, as stress-related
disorders are becoming increasingly common. The quantitative measure of mental and
physical stress can be costly and invasive, such as the use of heart rate variability
electrodes. Alternatively, finger plethysmography is a measure of blood volume, and is a
simple, non-invasive measure of mental stress (Minakachi et al., 2013). Placed on the
participant’s fingertip, the photoplethysmograph shines a light through the finger tissue to
produce a waveform of the tissue pulsation rate. This pulse wave amplitude (PWA)
indicates the amount of vasoconstriction or vasodilation present. Vasoconstriction
indicates increasing physiological arousal and is recognized by a negative change from
baseline value whereas vasodilation indicates decreasing physiological arousal and is
recognized by a positive change from baseline value. Minakuchi et al. were interested in
the extent to which finger plethysmography could measure mental stress. To examine
this, Minakuchi et al. implemented an acute mental stress test, the Stroop color-word
conflict test, and found that PWA decreased in participants to indicate increased
physiological arousal, as expected. In conjunction with previous findings, these results
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authenticate the use of photoplethysmography as a physiological measure of mental
stress.
Hypotheses
The current experiment was designed to examine the effects that humor has on
recovering from mental workload and stress. To investigate these constructs, several
hypotheses were created. First, a main effect was expected for Task where PWA was
expected to decrease during the MLS stressor task in comparison to the individual
baseline recordings to indicate an increased cardiovascular response (Minakuchi et al.,
2013). To ensure that it is the presence of humorous stimuli, and not the mere removal of
the stressful stimuli that reduced the stress response, the Video Stimuli consisted of
Humor, Neutral, and Silent stimuli. Next, a Video Stimulus by Task interaction was
expected such that the presence of the Humor stimulus after the MLS was expected to
alleviate the stress response to the greatest extent compared to the other Video Stimuli
(Cheung & Yue, 2012). Finally, similar main effects and an interaction were expected to
be found pertaining to subjective stress ratings to indicate an increase in stress ratings
following completion of the MLS stressor task and a decrease in stress ratings following
the Humor video.
Working memory capacity and humor have been found to influence an
individual’s interpretation of workload and stress. To examine these influences, humor
style and WMC data were collected as possible covariates (Cheung & Yue, 2012; Connor
& Davidson, 2003; Estes, 2015; Martin, Puhlik-Doris, Larsen, Gray, & Weir, 2003).
Individuals with one of the two positive humor styles were expected to recover more
quickly and/or to the greatest extent when compared to individuals with Aggressive or
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Self-defeating humor styles. These predictions were based on the findings of Martin et
al. and Cheung and Yue that demonstrated the connection between humor styles and the
ability to overcome stressful encounters. The sample lacked sufficient diversity to
perform correlations on these variables; however, the mean values of these in each Video
condition were examined to ascertain that each Video group could not be distinguished
on the basis of HSQ or WMC.
The current study was created to determine if humor dampens the effects of stress
induced by mental workload. Previous literature suggests that Humor has the ability to
alleviate stress. Mental workload is the amount of work that is cognitively being
attended at a given moment and can be interpreted by an individual as stress, both
physiologically and subjectively. Additionally, research has shown that WMC directly
influences an individual’s perception of cognitive workload which in turn determines the
amount of stress an individual experiences. A better understanding of how these
constructs directly relate and influence each other has the potential to promote more
comfortable, less stressful, and happier work environments. If humor is identified as a
method for reducing stress and cognitive overload, then the incorporation of humor into
various work environments may promote better performance, less stress-related
accidents, and better job satisfaction.
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CHAPTER TWO

METHODOLOGY

Participants
Physiological recordings were obtained in the current study. Consequently, a
sample size of 75, with 25 participants in each condition, was examined (See Table 2.1).
Participants reported a mean age of 21, 76 % of participants were female, and 66 % were
Caucasian. Out of the 75 participants, 22 were Nursing majors, 23 reported STEM
majors, and 30 reported non-STEM majors. PWA was collected and analyzed for 48 out
of 75 of the participants (see Table 2.2). Twenty-six participants were excluded from the
PWA analysis based on the lack of PWA reading that resulted from equipment failure or
the lack of consistency in readings during the experiment. One participant was excluded
based on their acquaintanceship with the experimenter. All participants were granted two
research activity credits for their participation to count as course credit. Because audiovisual stimuli were used, no one with uncorrected vision or hearing impairment was
recruited. Volunteers were required to have experience in English language for at least
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10 years in order to complete the tasks as they were in English. This study was approved
by the IRB (see Appendix A for letter and Appendix B for consent form).

Table 2.1 Participant Demographics Among Conditions
_______________________________________________________________________
Participant
Characteristic

Video Stimulus Condition
Humor

Weather

Blue Screen

Total

_______________________________________________________________________
Age (Mean)

20

24

19

21

Sex (% Female)

80%

80%

68%

76%

Ethnicity (% White)

52%

72%

80%

66%

Nursing Majors

7

7

8

22

STEM Majors

8

6

9

23

Non-STEM Majors

10

12

8

30

_______________________________________________________________________
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Table 2.2 PWA Participant Demographics Among Conditions
_______________________________________________________________________
Participant
Characteristic

Video Stimulus Condition
Humor

Weather

Blue Screen

Total

_______________________________________________________________________
Age (Mean)

21

24

20

21

Sex (% Female)

86%

81%

58%

75%

Ethnicity (% White)

53%

81%

82%

73%

Nursing Majors

4

4

4

12

STEM Majors

5

5

7

17

Non-STEM Majors

6

7

6

19

_______________________________________________________________________

Design
This experiment implemented a 3 x 4 (Video Stimulus by Task) mixed subjects
factorial design in order to examine the affects that Audio Visual stimuli have on
subjective stress and cardiovascular responses. The Video Stimuli consisted of three
between subjects videos that contained either Humor (stand-up comedy video), Weather
(weather-related video), or Silence (blue computer screens) and appeared after the MLS
stressor task. The Task represented four within-subject intervals in the experiment
labeled as Baseline, MLS, Video, and Recovery from stress. Cardiovascular responses
were continuously recorded via PWA allowing for the assessment of amplitude as well as
15

rate of change. Subjective stress was measured via a 10-point Likert scale (Not at all
stressed to Extremely stressed). Workload was measured using the NASA-TLX to
provide a global subjective score of perceived Workload and to serve as a manipulation
check for the effectiveness of the MLS.
Materials
The images (see Appendix C) that were presented to the participants during the
Baseline and Recovery periods were obtained from the University of Geneva online
(http://www.affective-sciences.org/en/home/research/materials-and-onlineresearch/research-material/). For the Baseline period, participants viewed 12 Neutral
images (15 s each, 3 min). For the Recovery period, participants viewed 12 Positive
images (15 s each, 3 min). Participants were prompted to rate each image (Baseline and
Recovery conditions) based on how they felt after viewing the image (-1 = Negative,
0 = Neutral, +1 = Positive).
The MLS was created using the stimuli and parameters previously used and tested
by Ivanova and Hallowell (2014). The MLS is a composition of sentences, words to be
held in memory, matching images (for sentences and words), and distractor images (for
sentences and words). Participants were instructed to match the sentences and the words
to the appropriate images, at various points during the task (see Appendix F).
Participants were scored for accuracy throughout the task, and this score was used to
represent their WMC. The MLS lasted approximately 15 min per participant. During the
MLS, participants heard a series of 2-6 sentences, presented in ascending order with the
set of two sentences heard first. After each sentence, participants selected one image out
of four that correctly corresponded with the sentence they just heard. Following each
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sentence, the participants also heard a target word that they were instructed to remember
until the end of the task. After all sentences were orally presented to the participants,
they viewed a set of images in a booklet from which they were instructed to select all
images that corresponded to the words they were asked to remember. Half of the images
shown represented the words orally spoken for recall, and the other half were chosen to
be distractor images. This MLS has been validated in comparison to the Traditional
Listening Span Task and was found to effectively measure WMC. Additionally, the
Listening Span Task has been linked to induced stress.
The Humor stimulus (comedic video clip) was presented in audio visual form and
was obtained from the DVD: Jeff Foxworthy-Totally Committed, 2002 (see Appendix
D). This DVD was purchased online and contains a live performance by "redneck"
stand-up comedian Jeff Foxworthy. A 5 min segment was selected from the DVD based
on pilot study humor ratings. This specific video was chosen because Jeff Foxworthy is
known for his clean humor. The Neutral stimulus (weather report video clip) was
presented in audio visual format and was obtained from YouTube online
(https://youtu.be/_LZChlsROwA). The Weather Forecasting Video clip consisted of two
parts, without interruption. First, a female narrating voice described how to determine a
weather forecast (2 min). Then, a weather man discussed a weather forecast for the final
3 minutes. The duration of the video was 5 min. The Silent Stimuli consisted of 12 blue
computer screen images, presented for 25 s each (http://forums.afterdawn.com/
threads/windows-7-screens.677021/). Blue computer screen images were chosen to
represent non-moving, silent stimuli and to account for the possibility that the mere
removal of the stressful stimulus decreases workload induced stress.
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The NASA-TLX is a subjective measure of workload (Rubio et al., 2004). The
NASA-TLX assesses workload via six dimensions of mental demand, physical demand,
temporal demand, performance, effort, and frustration (see Appendix E). Participants
rate each of the six dimensions on a scale of 0 – 100. The six scores are then averaged to
create a global score of mental workload. This measure was chosen based on its validity.
Rubio et al. examined three measures of subjective workload, including the NASA-TLX
and results indicated convergent validities ranging from .972 to .986.
The HSQ (Martin et al., 2003) contains 32 questions that examine four facets of
humor (Affiliative, Self-enhancing, Aggressive, and Self-defeating), all based on
individual differences, using a rating scale of 1-7, Totally Disagree to Totally Agree.
This questionnaire was chosen for its expected ability to link humor style to
psychological well-being. Martin et al. found the HSQ to have internal consistencies
ranging from .77 to .81.
Participants were prompted to complete a post task questionnaire (PTQ) created
specifically for this study (see Appendix G). The PTQ contained demographic questions
(sex, age, college major, ethnicity, vision, 10 years of English language use) and
Manipulation Checks (ability to view images/videos, sufficient time, clarity of
image/videos, and suspicion of research hypothesis). The PTQ also contained a Health
Habits Survey to assess participants’ daily habits in regards to smoking, eating, caffeine
intake, alcohol consumption, exercise, etc. This survey was created specifically for this
study. It consisted of statements about daily behaviors and was answered on a scale of
1 - 4, Rarely to Frequently.
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The BioBionomadix PPG amplifier (BioPac Systems, Inc., Aero Camino Goleta,
CA) unit was used to collect cardiovascular recordings, specifically PWA. This unit uses
noninvasive electrodes that are placed on the participants’ left middle finger and transmit
a signal in order to record PWA for the duration of the study. Physiological signals were
transmitted to and analyzed on the AcqKnowledge 4.3 software. The electrodes were
sanitized between sessions.
Procedure
This experiment took place in the psychology building on campus, and
participants were tested individually. First, participants were given a consent form which
stated that they must be at least 18 years of age to participate (see Appendix B). Once
consent was obtained, the participants were asked to sanitize their hands and the
experimenter placed a pulse transducer on each participant’s left middle fingertip and
instructed the participants to place their hands flat on the table for the duration of the
study. See Figure 2.1 for the complete procedure. The participants were then instructed
to relax while they viewed a series of neutral images for 3 min (12 images, 15 s each)
during which PWA was recorded. At the end of this baseline period, the participants
were asked to rate their stress level (Not at all stressed to Extremely stressed) and
complete the NASA-TLX. Then, each participant participated in the MLS for
approximately 15 min. The MLS was presented via a paper booklet along with auditory
sentences presented by the experimenter. During the MLS, participants were presented
with images and sentences simultaneously and instructed to use a marker to circle the
image that corresponded with the sentence they just heard, in the booklet. Following
each sentence, a word was orally presented for the participant to remember, spoken by
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the experimenter. Sets of 2-6 sentences were presented in ascending order, with the set
of 2 sentences presented first. Following each set of sentences, the participants viewed a
new set of images. Half of the images represented the words that they were instructed to
remember and the other half served as distractor images. Participants were scored
throughout the MLS based on accuracy. During the MLS, PWA was recorded and at the
end of the task, the participants rated their stress level (Not at all stressed to Extremely
stressed) and completed the NASA-TLX.
Then, the participants viewed a 5 min video clip consisting of either a stand-up
comedy act (Humor), a weather-related report (Neutral), or a series of blue screens
(Silence). Again, PWA was continuously recorded and the participants rated their stress
level (Not at all stressed to Extremely stressed) at the end of the video. Next, the
participants were presented with a Recovery Period where they viewed a series of
positive images for 3 min (12 images, 15 s each). During the Recovery period, PWA was
recorded and at the end the participants rated their stress level (Not at all stressed to
Extremely stressed). The experimenter then removed the pulse transducer from the
participants’ fingers.
The participants were then prompted to complete the HSQ and a PTQ that
contained demographic questions (sex, age, college major, ethnicity, vision, 10 years of
English language use) and Manipulation Checks (ability to view screen, sufficient time,
clarity of image, suspicion of research hypothesis) via a Qualtrics survey. Completion of
these surveys took approximately 10-15 min. After the participants completed the final
survey, they were thanked, debriefed and released.
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Figure 2.1 The Procedure for the Experiment

Obtain
Consent
→→→

Video Stimulus
(5 min),
Stress Rating
(1-10)

Baseline Images
(3 min),
Stress Rating
(1-10),
NASA-TLX

Recovery
(3 min),
Stress Rating
(1-10)
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MLS
(15 min),
Stress Rating
(1-10),
NASA-TLX

HSQ,
PTQ,
Debrief,
Release

CHAPTER THREE

RESULTS

A. Validity and Individual Differences
Results of the HSQ revealed that in each Video Stimulus condition, at least 80%
of participants reported the Affiliative Humor style, to indicate that there was no
individual humor differences across groups (see Table 3.1). Similarly, a one-way
ANOVA analyzing WMC obtained from MLS scores identified no difference between
groups based on Video Stimulus condition, F (2,74) < 1 (see Table 3.1). Additionally, a
one-way ANOVA examining NASA-TLX change scores identified no significant
difference between groups based on Video Stimulus condition, F (2,24) < 1 (see Table
3.1). Findings from a one-way ANOVA examining subjective stress responses between
participants based on Video Stimulus condition revealed no significant difference
between groups for Baseline stress ratings, F (2,72) < 1. Finally, findings from a oneway ANOVA examining baseline PWA recordings between participants based on Video
Stimulus condition revealed no significant difference between groups for Baseline PWA,
F (2,47) < 1. A NASA-TLX Time by Video mixed two-way ANOVA revealed a main
effect for Workload where participants rated higher on the NASA-TLX following
completion of the MLS stressor task to indicate an increase in Mental Workload, F (1,72)
= 179.092, p < .001, ηp² = .713 (see Figure 3.1). Change scores were used for this
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analysis to account for the variation that existed among NASA-TLX scores at Time 1, by
which time all participants had been exposed to the same procedure. This analysis was
conducted as an additional measure to validate aspects of the MLS as a stressor task.

Figure 3.1 Reported Workload ratings
A two-way ANOVA revealed a main effect for Workload where participants rated
higher on the NASA-TLX following completion of the MLS stressor task.
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Table 3.1 Reported Humor Style, NASA-TLX scores and WMC among Conditions
____________________________________________________________________
Video Stimulus Condition
Humor

Weather

Blue Screen

____________________________________________________________________
Humor Style
Affiliative

23

20

21

Self-Enhancing

2

2

4

Aggressive

0

0

0

Self-Defeating

0

3

0

___________________________________________________________________
NASA-TLX
Change Score

18.5

22

27

___________________________________________________________________
WMC
Total

37

36.7

36.7

___________________________________________________________________
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B. Stress Ratings
To test the hypotheses that predicted a main effect for Video Stimulus or Task and
an interaction between these two factors in regards to subjective stress ratings, a mixed
two-way ANOVAs was used. These hypotheses were supported. An interaction was
found between Task and Video Stimulus, F (6,219) = 3.971, p = .001, ηp² = .098, where
participants rated stress significantly different after the Video Stimulus Task, but
participants rated their stress similarly after the Baseline, MLS, and Recovery Tasks
regardless of which Video Stimulus they viewed (see Figure 3.2). The Humor Video
elicited the lowest stress ratings, followed by the Weather Video, and finally the Blue
Screens. A two-way ANOVA revealed a main effect for Task, F (3, 219) = 34.506, p <
.001, ηp² = .321, where participants rated subjective stress differently based on which task
they completed prior to completing the stress rating, with the highest stress rating
occurring immediately after the MLS stressor task. A main effect for Video Stimulus
was found, F (2, 72) = 4.93, p = .010, ηp² = .119, where participants rated stress
differently after the Video condition based on which video they viewed, with the lowest
stress rating occurring immediately after viewing the Humor Video.
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Figure 3.2 Subjective stress ratings by Task and Condition
A two-way Task (Baseline, MLS, Video, Recovery) by Condition (Humor,
Neutral, Silence) ANOVA revealed a Task by Condition interaction, a main effect for
Task, and a main effect for Condition.
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C. Pulse Wave Amplitude
To test the hypotheses predicting main effects or Task by Video Stimulus
interactions based on PWA recordings, a two-way ANOVAs was used. These
hypotheses were partially supported. Analyses revealed a main effect for Task, F (3,
135) = 36.451, p < .001, ηp² = .448, where PWA recordings were the lowest during the
MLS stressor task to indicate an increase in physiological stress (see Figure 3.3). No
main effect for Video Stimulus was found, F (2, 47) = 1.652, p = .203, and no interaction
between Task Video Stimulus was found, F (6, 135) = .391, p = .884. Finally, a one-way
between subjects ANOVA examining PWA post-task recordings by Video Stimulus
condition, F (2, 47) = 1.836, p = .171, ηp² = .075, was not significant, but a trend was
present.
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Figure 3.3 Pulse wave amplitude readings by Task and Condition
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CHAPTER FOUR

DISCUSSION

A. Summary of Hypotheses and Findings
Several analyses were conducted to examine potential baseline differences among
participants. Findings indicated that at Baseline, participants in each experimental
condition were not significantly different from each other based on humor style,
subjective stress ratings, NASA-TLX scores or pulse wave amplitude readings. These
findings support the conclusion that the experimental manipulations elicited changes in
stress ratings and PWA fluctuations rather than these sources of individual differences.
Additionally, the results obtained validated the MLS (Ivanova & Hallowell, 2014) as a
stressor. The scores on the NASA-TLX demonstrated an increase in mental workload
after completion of the MLS, to illustrate that participants perceived the task as requiring
increased mental effort. Also, PWA recordings and an ad hoc stress rating both indicated
an increase in stress levels further confirming the MLS as a stressor.
The current hypotheses predicted that the presentation of humorous stimuli would
dampen the effects of workload induced stress, physiologically and subjectively.
Existing research has demonstrated that positive emotions are positively correlated with
reduced stress and anxiety (Colom et al., 2011). Investigations have begun to examine
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the extent to which positive emotions, specifically humor, can dampen or alleviate the
effects of stress. Yet, such research has not explored the parameters associated with these
buffering qualities. In accordance with previous findings that demonstrated humor acts
as a buffering agent to stress, subjective stress responses decreased with the presentation
of humorous stimuli, to illustrate a main effect for Video Stimulus. Physiological
responses also varied significantly based the task at hand to illustrate a main effect for
Task. Additionally, an interaction between Video Stimulus and Task was found
pertaining to the subjective stress ratings that were collected periodically throughout the
experiment, to indicate that participants were cognitively aware of the mental stress
induced by the MLS stressor task and this stress was decreased after viewing the
humorous stimulus. Finally, additional data were collected to examine possible
differences between working memory capacity and humor style.
B. Subjective Stress Ratings
An interaction was found between Task and Video Stimulus where participants
rated stress significantly differently after the Video Stimulus Task, with the Humor Video
producing the lowest stress ratings, followed by the Weather Video, and finally the Blue
Screens. Initial analyses confirmed that there was no significant difference between the
participants in each of the three video conditions; however, participants who viewed the
humor video reported lower stress levels following the humor clip compared to
participants who viewed the weather video and the blue screens. This decrease in
subjective stress ratings indicated that the humor video used in the experiment was
successful at alleviating the stress induced by the MLS stressor task. These findings
support previous research that found humor to decrease stress (Colom et al., 2011) as
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well as research demonstrating a positive relationship between workload and stress
(Estes, 2015). A main effect was found for Task to indicate that participants rated their
subjective stress higher immediately after completing the MLS stressor task. This
finding corresponds with the findings of Ivanova and Hallowell (2014) to further validate
the use of the MLS as a method for inducing stress in a laboratory setting. Finally, a
main effect was found for Video Stimulus that demonstrated that the presentation of a
humorous stimulus can dampen the cognitive effects of induced workload which is
interpreted by individuals as stress. This finding is consistent with the findings of
previous research conducted by Colom et al. (2011) which revealed that state-anxiety
levels were decreased after viewing a comedic video.
The presentation of a humorous video after a stressful stimulus is a potential
method for decreasing stress in the workplace. Colom et al. (2011) describe a stress
response as an initially harmless state that allows an organism to temporarily use all
available resources to evaluate the circumstances of a new or different situation.
According to this description of stress, it is not the stress response itself that causes harm,
but harm can be caused if the duration of the stress response becomes too lengthy or if
the intensity becomes too extreme. A method for reducing the negative effects that
prolonged stress or extreme stress has on the body would be beneficial for employees
who experience this type of stress on a regular basis. Reducing the negative effects
caused by stress has the potential to increase productivity and job satisfaction while also
reducing workplace absenteeism. The findings of the current experiment suggest that
presenting humor in the workplace may benefit both the employee and the employer in a
high stress work environment.
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C. Pulse Wave Amplitude
A main effect for Task was found, where physiological stress responses increased
during the MLS stressor task when compared to individual Baseline recordings. The
MLS was created as a method for testing WMC in a laboratory setting (Ivanova &
Hallowell, 2014), and was expected to cause an increased workload to elicit stress, as
measured by the NASA-TLX (Rubio et al., 2004). These findings support previous
findings that validated the MLS as a method for accurately measuring WMC. The MLS
used for the current experiment was created based on the parameters developed by
Ivanova and Hallowell and further validate the MLS as an effective method for inducing
a stress response in a lab setting.
D. Workload and Stress
The processing-efficiency theory and the cognitive-energetical framework
describe workload induced stress as a mechanism that can increase anxiety (Mandrick et
al., 2016). According to these models, however, this anxiety can be overcome with
increased subjective effort to lead to an undiluted performance outcome. These models
suggest that an increased WMC would allow for performance to withstand an increased
workload with no interference on performance scores. The current study did not
implement a task that measures performance apart from the WMC measure. It would not
be practical to use the same measure for WMC as performance, when this result in only
one score. For this reason, these models cannot be fully tested here. WMC has been
found to influence the amount of workload an individual experiences (Estes, 2015).
Future research is encouraged to examine these models by utilizing a separate measure of
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performance in addition to a WMC measure. Additionally, researchers are encouraged to
investigate the relationship between WMC, perceived mental workload, and performance.
Findings may reveal that understanding the relationship between these constructs can
benefit how stress and high workload situations are addressed and managed.
E. Summary
The presentation of humor in the workplace has the potential to buffer workplace
stressors. Existing research has examined humor, workload and stress using a variety of
methods. Humor and positive emotions have been described as components of healthy
psychological functioning (Colom et al., 2011; Martin et al., 2003). Also, these
characteristics have been found to alleviate the side effects induced by stress exposure.
Previous findings have demonstrated that humor and stress are intricately related and
possess unique characteristics when investigated both together and individually.
Nonetheless, this is the first study to examine these constructs in relation to workload in a
laboratory setting. The results obtained have provided a better understanding of the stress
reducing effects humor may possess, as well as an insight into the circumstances during
which these effects are most prominent. Future research is urged to further explore the
existing relationship between humor and stress. Limitations of the current experiment
include a small sample size which prevented the further exploration of how individual
differences may influence this relationship. A larger sample size in future experiments
investigating these related constructs may allow for further insight into how these
constructs influence one another. Finally, the sample used in the current experiment
examined college students who regularly experience stress; however, their stress is
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unique based on the clear end date associated with a large portion of their experienced
stressors.
Future research may obtain a clearer understanding of how humor can alleviate
the effects of stress by implementing workplace scenarios while also using a more
diverse sample. Furthermore, the current experiment implemented only one type of
humor into the design, a stand-up comedian. Future experiments are encouraged to
investigate humor and stress via implementing various types of humor such as humor
pratfalls, or accidental physical pain, carefully selected to not encourage bullying. Other
humor types to be investigated include comedic television or movie scenes and humor
videos designed to represent the four styles of humor discussed here. Investigators
should examine these modes of humor in relation to the Five Factor Model while also
measuring participant receptivity to humor. Additionally, future research is encouraged
to use alternative physiological measures such as pupil dilation and heart rate.
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Appendix A: IRB
Approval

Expedited (see pg 2)

July 16th 2017

Exempted (see pg 3)
Cynthia Stanley
College of Arts, Humanities, and Social Sciences
University of Alabama in Huntsville

Full Review
Extension of Approval

Dear Ms. Stanley,
The UAH Institutional Review Board of Human Subjects Committee has reviewed your
proposal, The Impact of Humor on Stress during a Listening Span Task, and found it meets the
necessary criteria for approval. Your proposal seems to be in compliance with this institutions
Federal Wide Assurance (FWA) 00019998 and the DHHS Regulations for the Protection of
Human Subjects (45 CFR 46).
Please note that this approval is good for one year from the date on this letter. If data
collection continues past this period, you are responsible for processing a renewal application a
minimum of 60 days prior to the expiration date.
No changes are to be made to the approved protocol without prior review and approval
from the UAH IRB. All changes (e.g. a change in procedure, number of subjects, personnel,
study locations, new recruitment materials, study instruments, etc) must be prospectively
reviewed and approved by the IRB before they are implemented. You should report any
unanticipated problems involving risks to the participants or others to the IRB Chair.
If you have any questions regarding the IRB’s decision, please contact me.

Sincerely,

Bruce Stallsmith
IRB Chair
Professor, Biological Sciences
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Appendix B: Consent Form
Listening and Memory
You are invited to participate in a research study where a surface electrode will be comfortably
placed on your fingertip while you perform a series of tasks that involve listening and memory. The
purpose of this study is to better understand how memory can be influenced by what one hears, what one
sees, and whether humor is presented. The primary investigator is Cynthia Stanley, a student supervised by
Dr. Aurora Torres in the Psychology Department of the University of Alabama in Huntsville, Morton Hall
325A torresa@uah.edu. We want to recruit 75 participants for this study. Please be advised that you must
be 18 or older to participate. If you are under the age of 18, you are advised to participate in an alternate
study.
PROCEDURE TO BE FOLLOWED IN THE STUDY: Participation in this study is completely
voluntary. Sessions will occur individually in MH 132 as scheduled on SONA. Once written consent is
given, a pulse transducer electrode will be placed on your left pointer finger as comfortably as possible.
You will then be asked to rate a series of images, complete a basic memory task, watch a short video, and
rate a final set of images. Then, you will be asked some general questions about yourself and how you
evaluated the images and the video. The study is expected to take up to 60 minutes to complete.
DISCOMFORTS AND RISKS FROM PARTICIPATING IN THE STUDY: These tasks involve
minimal risk; however, these tasks were selected to increase mental workload. This should be similar to
exams students experience on a regular basis. If you are photo-sensitive, sensitive to stress or are currently
taking medication that affects cardiovascular function, you are encouraged to seek an alternate study. You
have the right to end the study at any time if any of these issues become a concern. Prior to ending the
experiment you will be returned to a normal physiological state. If you are feeling stressed after
completion of the tasks, the recovery period will be extended. After the extension, if you are still feeling
uncomfortable, you will be directed to the counseling center on campus.
EXPECTED BENEFITS: Personal benefit includes learning about how we study humor and audio-visual
stimuli. The benefit to society and science is a better understanding of physiological responses to humor
and audio-visual stimuli with a potential for the development of more comfortable workplace
environments.
INCENTIVES AND COMPENSATION FOR PARTICIPATION: Incentives for participation in the
current experiment include 2 research activity credits towards an introductory psychology course
requirement.
CONFIDENTIALITY OF RESULTS: Participant numbers will be used to record your data, and these
numbers will be made available only to those researchers directly involved with this study, thereby
ensuring strict confidentiality. This consent form will be destroyed after 3 years. Cardiovascular/PWA
recordings will be stored on a computer in the lab that remains locked and secure when not occupied by the
principal investigator. The physiological recordings will be deleted from the computer after 3 years. The
data from your session will only be released to those individuals who are directly involved in the research
and only using your participant number.
FREEDOM TO WITHDRAW: You are free to withdraw from the study at any time. You will not be
penalized because of withdrawal in any form. Investigators reserve the right to remove any participant
from the session without regard to the participant’s consent.
CONTACT INFORMATION: If you have any questions, please ask them now. If you have questions
later on, you may contact the Principal Investigator, Cynthia Stanley, in Morton Hall 131, at 653-9399
(cls0024@uah.edu) or the supervising faculty, Dr. Aurora Torres, in MH 325, at 256-824-2320
(torresa@uah.edu). If you have questions about your rights as a research participant, or concerns or
complaints about the research, you may contact the Office of the IRB (IRB) at 256.824.2339 or email the
IRB chair Dr. Bruce Stallsmith at irb@uah.edu.
If you agree to participate in our research please sign and date below. If you are under the age of 18, please
seek an alternate study. One copy of this consent form is available for your records.
This study was approved by the Institutional Review Board at UAH and will expire in one year from July
16, 2017.
_________________________________
____________________________
Student Name (Please Print)
Student Signature
_________________________________
____________________________
_____________________________
____________________________
Date
Date
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Appendix C. Images for Baseline and Recovery
Neutral images. “The Geneva Affective Picture Database (GAPED): A 730 picture database for
emotion induction,” www.affective-sciences.org/researchmaterial, under number 7.

Positive images. “The Geneva Affective Picture Database (GAPED): A 730 picture database for
emotion induction,” www.affective-sciences.org/researchmaterial, under number 7.
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Appendix D. Videos used for Visual Stimuli

Neutral. Weather Forecasting Video clip: Video consists of two parts, without
interruption. First, a female narrating voice describes how to determine a weather
forecast (2 min). Then, a weather man discusses a weather forecast for the final 3
minutes. Total duration: 5 minutes.
https://youtu.be/_LZChlsROwA
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Humor. Comedic video clip: Clip obtained from the DVD: Jeff Foxworthy-Totally
Committed (2002). DVD contains a live performance by "redneck" stand-up comedian
Jeff Foxworthy. This video was chosen because Jeff Foxworthy is known for his clean
humor.
https://www.google.com/search?q=DVD%3A+Jeff+FoxworthyTotally+Committed&rlz=1C1CHBF_enUS713US713&oq=DVD%3A+Jeff+FoxworthyTotally+Committed&aqs=chrome..69i57j69i58.430j0j9&sourceid=chrome&ie=UTF-8
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Silence. Blue computer screen images will be used to account for the possibility that the mere
presence of stimuli decreases workload induced stress.
http://forums.afterdawn.com/threads/windows-7-screens.677021/
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E. NASA Task Load Index (NASA-TLX)
(Hart & Staveland, 1988)
Rate the task you just performed by answering each question on the scales provided.
How mentally demanding was the task?

Very Low

Very High

How physically demanding was the task?

Very Low

Very High

How hurried or rushed was the pace of the task?

Very Low

Very High

How successful were you in accomplishing what you were asked to do?

Very Low

Very High

How hard did you have to work to accomplish your level of performance?

Very Low

Very High

How insecure, discouraged, irritated, stressed, and annoyed were you?

Very Low

Very High
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F. Modified Listening Span Task (MLS)
(Ivanova & Hallowell, 2014)
Verbal Stimuli (sentences):
1. The girl is leaving the woman.
2. The man is calling the girl.
3. The man is following the woman.
4. The boy is carrying the girl.
5. The girl is serving the man.
6. The woman is painting the boy.
7. The boy is watching the man.
8. The woman is driving the man.
9. The girl is pulling the boy.
10. The woman is feeding the girl.
11. The man is hitting the woman.
12. The boy is pushing the girl.
13. The man is touching the girl.
14. The man is washing the boy.
15. The girl is helping the woman.
16. The boy is finding the woman.
17. The boy is dressing the man.
18. The girl is kicking the boy.
19. The woman is kissing the man.
20. The woman is burying the boy.
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G. Post Task Questionnaire (PTQ)

Please rate the following questions on a scale of 1 to 5.
1 represents low (or not at all) and 5 represents high (or very much).
1. How comfortable did you feel participating in this study?
1

2

3

4

5

2. How distracted were you during the memory task?
1

2

3

4

5

3. How much did seeing the videos influence the stress you felt during the memory
task?
1

2

3

4

5

4. Have you seen any of these questions/videos before? (Choose one)
___ Yes

___ No

5. During the memory task what did you see? (Check all that apply)
Numbers

Pictures

Nothing

Other _______

6. Did you have enough time to complete the memory task? (Choose one)
___ Yes

___ No

7. Did you experience stress during the memory task? (Choose one)
___ Yes

___ No

8. Have you had any caffeine in the last two hours?
___ Yes

___ No

If yes, how much?
_______________
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Please answer these short questions about yourself.
9. What is your age?

___ years

10. What is your gender?

___ Male

___ Female

11. What is your race/self-identification?
__________________
12. What is your college major?

_______________________

13. How is your vision?
___ Poor

___ Corrected, I wear glasses/contacts

___ Okay

___ Great

14. Do you have photosensitivity?
___ Yes

___ No

15. Do you have at least 10 years of English language use?
___ Yes

___ No

16. Are you sensitive to stress?
___ Yes

___ No

17. Do you take any prescription drugs that might affect blood pressure and/or heart
rate?
___ Yes

___ No

Please use the following scale to describe your habits. Rate each statement on a 1-4
scale based on how often it applies to you.
1

2

3

4

Rarely

Sometimes

Often

Frequently

45

1. I consume caffeinated drinks and candies (coffee, tea, Dr. Pepper, Mountain Dew,
colas, chocolate). _____
2. I engage in regular exercise (e.g. walking at least 30/45 min/4 times/week). _____
3. I consume drinks that contain alcohol (1: nondrinker 2: <2/day 3: 3-5/day
4: 6 or more/day). _____
4. I smoke cigarettes (1: nonsmoker 2: <2 pk/day 3: 1-2 pk/day 4: >2 pk/day).
_____
5. I get 7-8 hours of sleep at night. _____
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